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Refraction of neutroas. A. 1. Akhiezer aut 1 Va 
Pomeranchuk (Phys.-Tech, lust. Ata "Sey Uke. SSK, 
Kiew). Zhur. Ehspil. Teoret. Fis. 18, 475-8 1948).—in the 
case of a magnetized (paramagnetic or ferromagnetic) 

¢ toedium, an addn. term must be added to the potential 
energy io the Schrodinger equation. Expressions are ob- 
tained for the wave vectors of the neutron within the crystal 
showing that the refraction coeff, and also the ungte of total 
teflection, depends on the orientation of the spin of the 
- neutron relative to the vector of inagnetic induction. Thay 
fact can be atilized to obtain a completely polarized neutron 
deat. ri XN. Thou | 
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1639. Contribution to the Theory of Resonance Scattering of Particles, by 
A, Abhioser and I. Poneranchak. ' 
“fe Gheakoi_' 18, Pe 60 , aly 1948, (In Russian) 


It is known that the phenomenon of resonance scattering taking plece 
at collisions between neutrons (or othor particles) and atomic mucle! 
can te described by a resonance formula anslogous to that describing 
the resonance interactions between light and matter. The formas 
which have been given by various authora,are however, generally very 
complicated and hot easily adaptable to a survey of the possible 
lasses of the phenomenon. The present writers suggest a method for 
obtaining formalas of the cross sections of scattering} based on 
wave~wechanical considerations of a very general character. Their 
formes show that only two general dasses of scattering of slow 
particles ty miclei are possible: (L) those in which the amplittde 
fe the resultant of the esplitudes of the resonance and the potential 
scatterings, and (2) those of the type of scattering occurring from 
collision between slow trons and rrotons. 
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2457 Diffraction Scattering of Fant Neutrons and Charged 


> Particles. A. 1. Akhiezer and 1. Ya. Pomeranchuk. 
* Unpekhi Fiz. Haak S97 TSS-200(104)(in Russian). 


The theory of diffraction phenomena, regarded as one of 
the axpects of the scattering of particles by nuctel, ts given, 
the latter being phenomenologically treated as opaque 
todies. The opacity is represented by the phenumenon of 
formation of excited compound nuctet, and the dependence 
of the opacity buth on the enerky of the incident particles 
{neutrons of charged tight nuclides) and on the mass of the 
absorbing nuclei, ts determined by statistical methods, 
independently of any theory of nuclear forces. After that, 
an optical diffraction theory of the scattering of fast neu- 
trons is outlined, followed by a quantum-mechanical one, 
both leading to the same cross-section formula for the 
diffraction scattering of neutral particles. These consider- 
ations are generalized x9 as to include the diffraction of 
charged nuclides, viz. fast protons, deuterons, anda particles. 
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"Nonlinear Theory of Oscillations of Blectron 
Plasma," A. I. Akhiyezer, &- Ya. Lyubarskly 


mpok Ak Neuk SSSR" Vol LEXX, No 2, Pp 193-199 


Solves the simplest uniform nonlinear problem: 
Considers the Longitudinal oscillations in un- ° 
Gounded plasma at abs Zero, with the state of the - 
_ plasma characterized by the ordinarily used distri- 
pution function of electron density niv,t). Ac- 
knowledges the interest and valued discussion of 
Acad L. D. Landau. Submitted by L- D. Landau 
18 Jul 51- 


po1r86. 


APPROVED FOR RELE 
ASE: 06/05/2000 
CIA-RDP86-00513RO 
00100610005-8" 


APPROVED FOR RELEASE: 06/05/2000 _CIA-RDP86-00513R000100610005-8 
AKHIYEZER, A. I. PA 236T101 


mics - Plasma Oscillations ~~ “Ne 
"Oscillation of Plasma ‘in Crossed Electrical and : . 


Magnetic Fields," A. I. Akhiyezer and R. V- 
-Polovin. 


“gnur Tekh Fiz" Vol 22, No 11, pp 1794-1802 


Authors consider the interaction of a compen- 
- gated beam of electrons with slow waves in 
crossed-over electrical and magnetic fields. 
Clarify the conditions that govern the insta- «=: 
bility of the beam. Cite related works of V. Me - 
Lopukhin and S. D. Gvozdover. ae 
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“paramagnetic Dispersion," A. Akhiyezer and 
I. Pomeranchuk 


"DAN SSSR" Vol 87, No 6, pp 917, 918 


Introduce definition of "magnons" (certain devi-... 
ations from distribution of mignetic electron - 
moments which are propagated in a crystal in 

form of a wave) and assume that they obey Fermi- 
Dirac statistics. Attemp to explain why suscep- =, 
tibility of paramagnetic dielectrics becomes in- - 
dependent of temp at low temps. (cf. B. Cabrera,. 
Rep Inst Phys Solvay, 6, 183, 1932). Presented by. _ 
Acad L. A. Landau 11 Oct 52. 
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AKHIYEZER, A. 


Radiative Corrections to the Scattering of an Electron by an Electron, A. 
Akhiyezer and 2. Polovin. DAN SSSR Vol.90, no. 1, pp.55-57, 1953 


Interaction of electron with zero oscillation of electromagnetic field and 
polarization of electron-pesitive vacuum lead to additional electron scattering 
in a specified external electromagnetic field, This should be considered in 
electron electron scattering. Corrections are computed and represented graphi~ 
cally. Presented by Acad. L.D,Landau, 10 Mar 53. 
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"USSR/Physics-Endovibratore FD-1234 
Card 1/) Pub. 153-18/22 

. Author ck Akhieser, A. I. and Lyubarskiy, G. Ya. 

Title : Theory of coupled endovibrators 


Periodical : Zhur, tekh, fiz., 24, 1697-1706, Sep 1954 


Abstract : Proper frequencies of two endovibrators coupled through narrow and — 
and long slits in metallic separators are computed. The necessary 
field equations are derived and integrated. Indebted to Prof. K. D. 
Sinelnikov, P. M. Zeydlits, 0. Zavgorodnyy. Six references including 
2 foreign, — 


Institution 


Submitted =: April 3, 1954 
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USSR/Physiés - Endovibrators FD-32 34 
Card 1/2 Pub. 153 - 9/19 

Author ; Akhiyezer, A. I.; Lyubarskly, G. Ya. 

Title ; : Theory of sonneeted endovibrators. II 

Periodical : Zhur. tekh. fiz., 25, No 9 (September), 1955, 1597-1603 


Abstract 


The authors consider the propagation of waves in a series of indentical 

endovibrators connected with one another by narrow and long slots for 

which the parameter a « 1/(1n[L/d]) is considerabty less than unity, where 
L is the length and d is the width of the slot. In the series it is possi- 
ble then to have the propagation cf both endovibratorial and also siot 
waves whose length is determined by the length of the slot. The pass band 
in both cases is proportional to the above parameter alpha, excluding the 
case of resonance between endovibrator and slot waves, when the band - re- 
mains proportional to the square root of alpha. The displacement of fre- 
quency in the absence of resonance both for endovibrator waves and aiso 
for slot waves is proportional to parameter alpha and this frequency shift 
is a linear function of the cosine of psi, the shift in phases between the 
oscillations in two adjacent endovibrators. In the case of resonance the 
displacement in frequency is proportional tc the square root of the linear 
function of cosine of psi multiplied by parameter alpha. The authors thank 
K. D. Sinel'nikov, Ya. B. Faynberg, and P. M. Zeydlits, and 0. Zavgorednyy. 
One reference: ibid., 24, 1697, 1954. 

Submitted 2 Aprij. 1, 1955 
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Abs Jour: Ref Zhur ~ Fizika, No 4, 1957, No 9918 


Abstract : in that case when the undisturbed beam velocity exceeds 
a certain critical value. ‘the smaller the coupling between 
the resonators, the smaller this velocity. ‘Thus, in 4 chain 
of resonators it is possible to propagate a space-charge Wa~ 
ve and electromagnetic waves with increasing amplitudes. 
It is shown that as regards the character of the propagating 


waves,.the resonator chain with a beam is analogous to a Wa- 
veguide filled with dielectric, through which a beam of par- 
ticle passes. 

A connection is established between the increasing waves 
of the field and the space charge density and the Cherenkov 
radiation of each individual particle. 
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Title — a Concerning the 


Orig. Pub | . Uch. Zep. Khor" kovele. v-tit; 1955, 6h, 9-12 ; *s ' 


Abstract 3 “tf the ‘ohenge in tho romontum of ¢ douteron is sufficiontly | 
lergo, 28.F “result of diffrection serttoring of repid: douter-_ 
ons by. t. nucloug, deuteron: “splitting is possible. The cross 
section of the di ‘fprection splitting is approxinetely” "YRR ys 1.0, , 
of the some order os the cross section of the deuteron brock- 


up, observed by Seroor (Serbery Rey Physicr] Reviow, 1947, 
72, 1008). Using the known exprossion for tho Leen of 
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Abs Jour : Ref Zhur - Fizika, No l, 1957, No 1709 


Author : Akbiyezer, A.I., Lyubarskiy, G.Ya. 
Title 0a the “Stability of the Distribution Function of Electron Plasma. 


Orig Pub : Uch. zap. Khar 'Kovsk. un-ta, 1955, 64, 13-16 


Abstract : An investigation was made of the stability of the stationary state in 
electron plasma in response to small pease ae It was established 
that any monotonically decreasing energy~distribution function is stable 
with respect to small distunbances of the field and of the density. It 
is also shown that an electron beam of low density is unstable in the 
plasma for all electron velocities in the beam and for any dependence of 
the plasma electron distribution functions on the energy- 
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: USSR/Nuclear Physics » Nuclear Reactions, C-5 
Avat Journal: Referat Zhur ~ Fizika, No 12, 1956, 34054 
“Author? Akhtezer, A. T., Sitenke, A. G. 
Institutions Khar 'kov University, Khar'kov, USSR 
Title: On the Theory of the Nuclear Phetceffect 
Original Periodical: Uch. zap. Khar ’kovsk. un-ta, 1955, 64, 67-72 


Abstract: . It is shown that tn addition to the process of evapsration of the nucleon 
from the nucleus and of the photeceffect by an individual nucleon, the photonucleons 
can also be produced by the following mechanisms the additional nucleon interacts 
with the surface oscillations of the nucleus, which interact in turn with the elec~ — 
tromagnetic wave (interaction of the quadrupole moment of the nucleus with the eslec~ — 
tromagnetic field of the wave). Using perturbation theory, the authors obtain an 
approximate expressicn for the cross section of the quadrupole photonuclear effect. 
-The ratio of the cross section of the quadrupgle transition to the cross section of 
the dipole transition is A iL (ey (= ) w\* hw 12/3 where Iw is the 
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"USR/Nuclear Physics ~ Ruclear Reactions, C-5 
Abst Journal: Referat Zhur ~ Fizika, No 12, 1956, 34054 
Author: Akhiezer, A. Iss Sitenko, A. G. 
Institution! Khar 'kov University, Khar'kov, USSR 
Title: On the Theory cf the Nuclear Photoeffect | 
Original Pericdicals Uch. sap. Khar'kovek. un-ta, 1955, 64, 67-72 
Abstract: energy of the incident photon and two is the difference between the 


, nd: 2.3 Mev, then at 
nearest levels cf the residual nucleus. if Aw ee 3 ) 
tw 2 17.5 Mev this ratio will be ca the order of 0. 205-6 
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Vonlinesr theory of oscillations in plasm. Uch.zap. . ee 
no.6:73-80 '55. . MLBA 10: 
: Q (Electric discharges through gases) 
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Institution 2. 
‘ Presented bye = 


Dok. AN ‘SSSR 102/5, 919-920, June 11, 1955 


stions connected with the relativistic opcillatiens of plasma are 
pcb" “The analysis ie accomplished in view of the Maxwell slectro- 
magnetic equations for the electric (E) end magnetic (H) fields, Only ths 
jongitudinal oscillations of the plasma are considered. Ons USSR refer 
enee (1953). 
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Acedemtoien L, D, Landau, February 26, 1955 
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, ON SOME EYFECTE RESULTING FROM THE INTER- 


ACTION OF THE RLECTROHAGNETIC FIELD WITH THE 


_ VACUUM OF SCALAR CRARQED PARTICLES. A. 


bi Akhlezer, V. Aleksin, and D. Vo! 
8.B.5.R. 104, 830-S(1955) Oct. 31. (in Russian) 


FY) The interaction of the electromagnetic field with electros- 

a positron vacuum leads to changes is Coulomb's tsw and to 
a series cf noo-linsar effects (scattering of light by light, 
zaclear coherent scattering of y rays, etc.). Staties cf this 
effoct in the electrodynamics of a particle etth ssro-spls 
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AKHTYEZER, A. I. (Khar 'kov) 


"Theory of Relaxation and Kinetic Processes in Ferrodielectrics at 
Low Temperotures," paper presented at the International Conference on Physics of 
Magnetic Phenomens, Sverdlovsk, USSR, 23-31 Msy 1956. 
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AKHTYEZER, A. I. and SITENKO, A. G. 


"On the Diffractional Disintegration and Scattering of Fast Neutrons by Nuclei” 
, , and 

"Note on Nuclear Photo Effect" papers presented at the International Conference: on 
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For a plapma without external magnetic field, it is 
shown that the solutions obtained are equivalent to the m-~ 
tion of an unrelativistic particle of unit mass in a field 
with a potential enerey determined in this article. 
basis of the general equations, the authors consider in 
plasma motions: 
ations of plasma (in the first and second approximation ’ 
Longitudinal oscillations without limitation of the oscil- 
jation amplitudes, where the dependence of the period of 
such oscillations on the amplitude of the velocity is found 
transverse oscillations, which have purely circular polari- 
zation, and particular cases of coupled Longitudinal -trans— 
verse oscillations with types of polarizations that are uni- 
The frequencies of all tte types of oscilla- 
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«AUTHOR 5 ’ AKHIYEZER “Peles STTENKO, AG. Sa : 
oe pif rection Scattering of Fast Deuterons By Nuclei 


: (o}ddffraktsioman ra85:2y 44 bystrykh deytonoy’ yacramie Russian). 


: oS ASR ee ee ie 
ABSTRACT The paper under. review depermines the cross sections of the elestic — 
“ scattering and of the diffraction spallation of fast deuterons by abe 


solutely black nucleis It also determines the energy 4 itr ibition of 
the! spallation products. It is possible to determine the. diffraction 
scattering of punctiform by ‘absorbing, nuclei with the aid of the opti- 
cal method using. the Huygens principle. In order to generalize this. 


 nethod for deuterons, the euthors of the. paper. undex” review first of — 
all investigate the problem of the diffraction acattering of puncti-. 
form particles by ‘absorbing nuclei. This method of investigation per- 
mits to make the generalization for the case of, the giffraction scat= 
tering of composed particles with weak coupling s@ Be of ‘deuterons by 
absolutely black nuclei. In this context it is necessaryzto take 4nto 
account the motion of the centers of mass of the deuterons 35 well as 

a the relative motions ‘of. the neutron and of the proton in the deuterons — 
‘- The paper under review proceeds to derive expressions ‘for tne dif- 
ferential and for the integral cross section of the elastic scattering . 


and of the diffraction spallation, and also an expression for the inte- - 


“gard 1/2. 
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> AUTHOR 3 AKHITEER, betes KADANOY,. Moo. LYUBARSKIY, GeYao - 
TITLE Up the Avserption ef Ditrasenics in Metals 
(0 pegloshohentt ul'tracvuks vy metallakh. Russian) 
‘PERIODICAL  Tournal Eksperia,. 2-Tesrete ‘Fisiki, 1957, Vel 32, ux, pp 937 « Sil 
“ABSTRACT | | hon-investigating the absorption ef seund vibrations in selid bedies, 


we have te distinguish between two cases, - (a) the frequency ef the 
seund vibrations 4s considerably higher than the reciprecal yalue ef °¢ 
the relaxation tine q, (bjw€ 1/7 . In this first case (wT D4 ) ib. 
_ 4s pessible te treat the abserptien ef seund as an ab erptien of sound 
re ; quanta with the energy Fw and with the impulse nk (E af 
ke a vecter ef the sound wave). This abserptien takes place as, result 
ana: -. ef the cellisiens ef the seund quanta with the quasi-particles charace . 
. terising the energy spectrum ef the selid bedy, ice. in the usual di- 
- electric media with the phenens, and in the metals with electrens and 
phenens. In the secend case (wr«4) the seund vibratiens may be 
viewed. as a certain external field in which the gas ef the quasi-pare. 
ticles in situated and which medulates the anergy of these particles... 


- The paper’ under review investigates the abserptien ef seund inthe = 
metals. at lew temperatures Tn this case the réle played by the phenens © 
Piet es 4s unimpertant as their number tends tewards zere in prepertien te oe 
Card 1/2 if the temperature is reduced. The abserption ef seund is caused by the 
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e seund wave with the cenductien electrens. It ‘de pes: 


sible that alse the experinentally ebservabis difference ef coefficients 
eund in metals 4n their nemnal and in their sue 

a with this phenemenens Firat ef all the 
T&A, In this context, the 

jen ef the electrens with respect te = 
t 


P 
changes .ef the distributien, funot 
sential. The sound field alters the energy ef the - 


T are altereds In.the metals, heat cen 
ne consideracle influence on the dissipation ef the energy: Thie diss 
sipatien is mainly caused by & wfrictien” ef the electren gase. tt 4e 
paivle té neglect the appearing, magnetic field and te censider the 
: aid ef the equatien which 18 
pessible te determine the 


‘dissipation of the energys 
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AUTHORS : Akhiyezer, Aeles prokhoda, 1.G., Sitenko, kis 56-3-29/59 
TITLE: On the Scattering of Electromagnetic Waves in a Plasma 
(0 rasseyanii elektronagnitnykh vyoln v plazme 
PERIODICAL: Zhurnal Eksperim. 4 Teoret. Fiziki, 1957, Vol. 33, Nr 3s 
pps 153-157 (USSR) 
ABSTRACT: For the propagation of electromagnetic waves in the plasma & 
; combined scattering of the waves by the density oscillations 
of the plasma is possible. The combined scattering is due to the 
fact that in the plasma a weakly damped electromagnetic oscillation 
may occur sobris coupled with the variation of density of the 
plasma. The frequency of these oscillations is given by 
7 Q =\4in,e /u. 
These oscillations lead to a periodical variation of the dielectric 
constant of the plasma. fhe intensity of the combined scattering 
of the electromagnetic field waves in the plasma is theoretically 
derived with and without the exterior homogeneous magnetic field. 
There are 4 Slavic references. 
ASSOCIATION ; ria Zsh avi Btatel University’ (Khar ’kovekiy gosudarstvennyy universitet) 
AVAL LABLB- Library of Congress 
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AUTHORS: Akhiyezer, A.1l., Rozentsveyés Lies 56-3-31/59 
—Shnushkevich, Tue 
TITLE: On the Scattering of Electrons by Protons (0 rasseyanii elektronov 
protonami ) 


PERIODICAL: Zhurnal Eksperim. { Teoret. Fiziki, 1957, Vol. 33; Nr 3, 


pp. 765-772 (USSR) 
ABSTRACT: It is demonstrated theoretically that also in the case of most 


general conditions prevailing the scattering of electrons vy pro- 
tons can be represented by two veal functions a(qz) and b(q ) of the 


invariant ar = (p, - Po) p, and Pp 
momentum before and after the collision. Since the terme a and b 

do not depend on q” an unlimited number of experiments independent 
of each other exist from which jn the case of fixed q° a and b 

can be computed. If the comparison of the results for the determin- 
ation of a and bd leads to contradictions in the case of high 
eleotron energies it is an important {ndication that the theory 
developed is not applicable for high energies. There are 5 figures. 


SUBMITTEF:. March 21, 1957+ 


AVAILABLE: Library of Congress 
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is the fourdimensional electron 
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AUTHORS: Akhiyezer, A-ITey Sitenko, AeGey 
; ae 
TITLE? On the Theory of Evaporation Reactions at High Energies 


(kK teorii yeaktsii sryv@ pri vy s0kikh energiyakh) : 


PERIODICAL: ghurnal Eksperin. 4 Teoret. Fiziki, 1957, Vole 331 Nr 4, 
pp. 1040 - 1042 (USSR) (Letter to the Editor) 


ABSTRACT: {The effective cross section of apevaporation is theoretically 
dervied, when the generally made assumption R> Rk is not 
valid. (R = the radius of the nucleus to be split, RB, = the 

radius of the deuteron). The reaction js treated in which a 
neutron becomes free and 4 proton is absorbed. The total effec- 
tive cross section for the evaporation. reaciion is determined to 
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Translation from: peferativnyy Zhurnal, pizika, 1960, No. 2 Ps 13, # 3070 
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AUTHORS: axhiyezer. A 2s auniyezer, N. Ls» tyuberskiy, 6. Ya. 


TITLE: The effective Boundary Condition on the Interface of @ Multiplying 
and Moderating Medium 


PERIODICAL: tr, Sessii AN UkrSSR po mirn. 4spol'zovaniyu atom, energit. Kiyev, 
AN UkrSSR, 1958, PP- 107-115 


TEXT: The distribution of thermal neutrons in a multiplying medium is 
described by the giffusion equation: aN, + N/X_ = 0, where \= ,/ ac ee 
is the diffusion length, K is the oofficient of multiplication. Ina certain 
region near the boundary of the multiplying’ medium with & reflector, Equation (1 
jis not applicable and yields an ancorrect expression for NV: If dimensions of 
the multiplying medium surpass the thickness of this layer consideradly and if 


effective poundary condition whioh compensates 
of the curve N, (x, ¥» z) near the poundary - 
of arbitrary shape this condition can 


Po 
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The Effective Boundary Condition on the Interface of a Multiplying and 
Moderating Medium , . 


ON foy = -(boo/aop) XN./L., where y is the direction of the inner normal to the 
boundary surface, a 06 aid B 09 are coefficients which are chosen in such a way 
that the asymptotic bahavior of N. should coincide with that obtained from the 
solution of the kinetic equation. An infinitely extended medium is considered . 
which is divided by the plane x = 0 into two parts: the left semi-infinite space 
filled with the moderator, and the right one filled with the multiplying medium, 
The moderating properties of both media are considered to be equal and'K = 1, The 
density n of the superthermal neutrons formed as a result of the moderation of 
fast neutrons is expressed by the authors in conformity with the. age theory. H 

is assumed that neutrons with an initial energy (age Y= 0) are distributed _ 
according to the lawn (x,0) =€N, (x) at x >0, n (x,0) = 0 at X<0 (€ is a’ 
certain coefficient) , Then the detisities of thermal neutrons in the left and 
right semi-infinite spaces N  and,N safisfy a system of integro-differential 


equationg of the second order: d py /ax = 8 N, - €y/2VrT.) I, Is (* N(x“) exp 


: [-(x-x’) 74%_] dx". Applying a method clost¢ +to Wiener-Hopf's method the authors 


succeeded in° finding the ratio 8e,/ Deg in the form of quadratures; for small ¢/L 


ratios a simple analytical expression was found, In the appendix the mathematical 
apparatus used is applied to a more general integro-differential equation, ui’ 


Card 2/2 A. Ya, Temkin 
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AUTHORS: Akhiyezer, Av. Bar'yakhtar, V. G, and Kazanov, M.I. 


TITLE : On the Problem of the Ferromna netic Resonance Line 
width (K voprosu o shirine Linii ferromagnitnogo 
rezonansa 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr oe 
| pp 952-934 (USSR) 


ABSTRACT: Kittel ana Herring (Ref 5) and Ament and Rado (Ref 6) 

showed that the exchange interaction may proaden the 

ferromagnetic resonance lines if the magnetic moment is 
not uniform. Such a non-uniformity does in fact occur 
in ferromagnetic metals due to the skin effect, The 
present paper estimates the magnitude of broadening Cy 
of the ferromagnetic resonance lines due to the exchange 
interaction. The value of Y jis given as 4 function 
of the parameters of the ferromagnetic and of the 
frequency in Eq (5). The symbols used in Eq (95) 
have the following meanings: 
@ is the Curie temperature in ergs, 


a is the lattice constant, 
Caral/s © is the velocity of light 
2- 
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The total proadening Y 


obtained are generalised to 


anomalous skin effec 
(which is the value of Y. 
skin effect) and ¥, are 


(6) and (5) shows 
Dependence of Y 


temperature is given 
jig seen to have & minimum, but this can be observed only 


in very pure samples. 
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relaxational 


to processes, 


density at saturation. 
4s given by 7 * Yo + Vr’ 
the case of the 


+ at low temperatures. 


e 
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then given 


is the mean free path of electrons. 
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TITLE: On the Theory of Thermal Conductivity and Absorption of Sound 


in Ferromagnetic Dielectrics (K teorii teploprovodnosti i 
f pogloshcheniya gvuka V ferromagnitnykh jielektrikakh) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1958) 
Vol. 34, Nr 5s pp» 1267 - 4271 (USSR) 


ABSTRACT: In this paper the determination of the temperature dependence 
of the heat conductivity and of the absorption coefficient of 
sound in ferromagnetic dielectrics is investigated. In ferro- 
magnetic aielectrics the elementary excitations are not only 
represented by phonons Dut also by spin waves. Pherefore the 
investigation of the influence of the spin waves on heat conductiv- 
ity and absorption of sound in these materials is of interest. 
{The authors show that at low temperatures the heat conductivity 
of an unlimited ferromagnetic dielectric without admixtures is 
determined essentially by the interaction of the spin waves with 
each other and with the phonons. The dissipation function of 
Card 1/% the ferromagnetic dielectric will, if an external sonic field 
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On the Theory of Thermal Conductivity and Absorption S0V/56-34-5-31/61 
of Sound in Ferromagnetic Dielectrics 


at. low temperatures is presert, also be determined by the inter- . 
action of the spin waves among each other; it wili be independent 
of the temperature. (In the case of common dielectrics it is 
inversely proportional to the temperature). The . following 
elementary interaction processes in the system of the spin waves 
and phonons which are considered are the most important ones: 
fransformation of two phonons into one phonon, transformation 


of two spin waves into one spin wave, the scattering of a spin 
wave by a phonon, and the transformation of two syin waves into 
one phonon. Expressions for the probability oz these processes 

are written down. Subsequently the euthors write down and explain — 
the kinetic equations for the distribution functions of the spin 
waves and phonons with regard to these interaction processes. 
These equations are specialized for low temperatures. Expressions 
for the heat currents, caused by the phonons and spin waves, are 
given. In the last section the absorption of sound in a ferro- 
magnetic dielectric is investigated. On this occasion the devi- 
ations of the distribution functions of the phonons and spin 

waves from their equilibrium values must be found and the increase 
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- «of Sound in Ferromagnetic Dielectrics 


f the crystal, which is connected with these 
‘he influence of the sound field 
a change in the 
/8, the 


of the entropy ° 
deviations, must be determined. 
on the phonons and spin waves is reduced to 
energy of the phonon and of the spin wave. At re @2 
absorption of the sound is caused mainly by the spin waves» The 
authors express their gratitude to M.IeKaganov for valuable 

discussions. There are 4 references, 3 of which are Soviet. 
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University 
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AUTHORS: Akhiyezer, A. I., Sitenko, A. CG. sov /56-35-1-16/59 
P ah es ; 
TITLE: On the Theory of the Excitation of Hydromagnetic Waves 


(K-teorii vozbuzhdeniya gidromagnitnykh voln 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
: Vol. 35s Nr 1, pp. 116 - 120 (USSR) 


ABSTRACT: In conductive liquids located in an external magnetic 
field. hydromagnetic and magneto-acoustic waves are able 
to propagate (Ref 4). Lundquist (Lundkvist ) (Ref 2) 
investigated the pehavior of hydromagnetic waves in a 
Liquid (Hg) during the mechanical excitation of waves 
by means of & revolving disk. It is, finally, possible 
to excite hydromagnetic waves by means of external variable 
currents. In the present paper the latter possibility is 
theoretically investigated, and the intensity of excitatim is compared 
with that attained by mechanical means. First, a perfectly ‘ 
conductive compressible liquid is assumed to exist, which 
4s located in an external magnetic field and is subjected 
to the action of external currents. The initial equations 
; for the following deliberations are the hydrodynamic basic 
cara 1/2 equations as well as Maxwell's (Makevell) equations. 
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¥(%,t) is here set up as Fourier(Fur'ye) integral, and also 
for the current density 7. K,W) the Fourier components are 
written down; the wave equation in the perfect liquid 

and, further, an expression for the intensity are derived. 
Furthermore, an expression is also derived for the intensity 
of excitation as well as for the velocity ef the propagation 
ef the hydromagnetic waves in consideration of a damping, 

by basing on the assumption that the liquid possesses only 
finite conductivity and is viscous. There are 2 references, 
1 of which is. Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskey SSR 
(Physico-Technical Institute, As Ukrainskaya SSR) 
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“AUTHORS: Akhiyezer, A. I., Bar'yakhtar, V. G-, sov /56-35-1-31/59 
. “—Selotminskiy, S. V. 


TITLE: Coupled Megnetoelastic Waves in Ferromagnetics and Ferro- 
acoustic Resonance (Svyazannyye magnitouprugive volny v 
ferromagnetikakh i ferroakusticheskiy rezonans ) 


“ PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1958, 
Vol. 35, Nr i, pp. 228-239 (USSR) ‘ 


ABSTRACT: A deviation of the magnetic moment of ferromagnetics or | 
Seignette electrics fom the equilibrium value (at a given 
temperature ) propagates in form of waves, the dispersion 
characteristics of which do not differ thom those of spin 
waves (Ref 1). In elastically deformable ferromagnetics an 
interaction between magnetic and elastic waves occurs as a re~ 
sult of magnetostriction and the ponderomotoric forces (caused 
by spontaneous magnetization). In the present paper th? , 
authors develop 4 phenomenological theory of these. phenomena 
and determine the velocities of sound in ferromagnetics in 
dependence on magnetization and the applied magnetic field 
strength, the absorption coefficient in dependence on elec- 
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tric conductivity and the relaxation of the magnetic moment, 
and finally they discuss the possibility of exciting mag- 
netic waves with the aid of ultrasonics (as a result of re- 
sonance). The paper is divided into individual sections which 
deal with the following problems in the following order: 

Free energy of ferromagnetics; introduction of Maxweli's 
equations; the dispersion properties of magnetic waves; the 
absorption of magnetic waves.as a result of limited conduct- 
ivity and of relaxation processes; the casera <€ eM, 3 coupled 


and magneto-acoustic waves in ferromagnetios; coupled 
magneto-acoustic waves with A = 0; coupled magneto-acoustic 
waves for the limiting case of high conductivitye’ Suc hve 


determination of the phase velocity of sound vibrations at 

= O; determination of the absorption coefficients of 
magneto-acoustic vibrations; disturbance of magnetic waves by 
external sound-fields. In conclusion, the authors thank L.D. 
Landau, Academician, and M.I: Kaganov for their advice and 
discussions, 
There are 8 references, 6 of which are Soviet. 
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 * PITLE: On the Stability of Shook Waves in Magnetohydrodynamics (Ob 


ustoychivosti udarnykh voln v magnitnoy gidrodinamike) 


PERIODICAL: Zhurnal eksperimental'tnoy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 3, pp 731-737 (USSR) 


ABSTRACT: The present paper aims at investigating the stability of plane 
magnetohydrodynamic shock waves against minor disturbances in 
dependence on the distance to the explosion front and on time. 
It is shown that magnetohydrodynamic shock waves become in- 
stable and may be split up into several shock waves if the 
number of magnetohydrodynamic, magnetosound-, and entropy waves 
leaving the explosion front is different from six. The method 
of investigation is then described. By basing on the system of 


n dup du 
equations (1) Pp» Xi, (2) ee Te) ep Os de 1,2,-.-n, 


where us is the total of hydrodynamic quantities (velocity v, 
baa Te} magnetic field H, density e, entropy s); X52) and T (2) are 
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functions of Us Upree V3 x is the distance to the explosion 


front, and t denotes the time. (1) is, in the following, 
linearized for U4, and uy, and the system of equations (2) 


thus obtained is solved. Investigation of stability of shock 
waves is based on Syrovatskiy's (Ref 2) assumption that in 
magnetohydrodynamics there are seven types of onedimensional 
plane waves: 1) magnetohydrodynamic waves with the phase veloc- 


ities vo Vie vo% vo where v = H/Yare3 2) magnetic sound 


waves with the phase velocities Voss Mg Vo Uy oV eve and 


2 
v, + U,, where us = 1 fy + o” + (v2 + ao tg - de ve |. 
V = #/ fare (ce = velocity of sound); 3) entropy waves the phase 
velocity of which coincides with the velocity of the liquid v_. 
It holds that (8): u_4V fu. In the following it is shown 
what waves show convergence and divergence respectively at what 


phase velocities. Stability is obtained only in the following 
3 cases: 
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A) ala yay Say? Vox C40. 

B) Vy a pgs 82 CV CM oy (9) 

) wi. ¥4y Vox Vox C04 

(cf. Fig 1). 

The author further investigate such cases in which the magnetic 
field develops parallel to the wave front and in which it is 
vertical to it; the respective conditions for stability are 
given (equations 10-13). In conclusion the case of anAl'fven 
rotary shock wave is investigated and the conditions of sta- 
bility according to scheme (9) are discussed for various cases. 
The authors thank L. D. Landau, A. 8S. Kompaneyets, and G. I. 
Barenblatt for discussions and advice. There are 6 figures and 
2 references, “~ which are Soviet. 
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(Physico-Technical Institute of the Academy of Sciences, 
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Sa ; 
TITLE: Diffraction Phenomena in Collisions of Fast Particles With 


Nuclei (Difraktsionnyye yavleniya pri stolknoveniyakh bystrykh 
chastits s yadrami) 


PERIODICAL: Uspekhi fizicheskikh nauk, 1958, Vol. 65, Nr 4, 
pp. 593 - 630 (USSR) 


ABSTRACT; Absorption accompanied by nucleon-nuclei scattering causes an 
additional disturbance of the incident nucleon wave and 
independently of a production of compound nuclei.leads to an 
additional elastio soattering of nucleons. Strong absorption 
of particles occurs when the wavelength \ of the particles 
is short compared with the radius of the nuclei. In such 
cases for the incident particles the nucleus is a black or 
semitransparent body and the elastic soattering of these 
particles can, according to their absorption by the nuclei, 
be compared with the diffraction of light in black or semi- 
transparent bodies. Diffraction scattering of fast particles 
by absorbing nuclei shows up in the purest form in the case 
of fast neutrons, but in a modificated form it also is 

Card V4 possible with protons. In this case a diffraction emission 
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of photons takes place. Even more interesting are diffraction 
phenomena of charged pions scattered at nuclei or single 
nucleons. Pions of high energy come into intensive interaction 
with nucleons; pion and nucleon unite to form a short-lived 
system. The decay products of such systems are mesons and 
some pairs of nucleons, Diffraction production of mesons and 
j nucleon pairs can also be a consequence of a collision of 
fast mesons or nucleons with nuclei. In the present paper 
such phenomena are investigated by =. wave mechanics. The 
wave functions of the particles (far away from the nucleus) 
are written down as superpositions of the incident plane 
waves with the waves diffracted by nuclei (black or semi- 
transparent). The analogy with the optical phenomenon makes 
possible the application of the Huyghens (Gyuygens) principle. 
The authors try to construct a semi~phenomenological theory 
of the diffraction phenomena for high energies; this theory 
bases upon the application of a generalized Huyghens principle. 
The paper contains the following sections: 1) Introduction, 
2)The elastic diffraction scattering, 3) Computation of the 
Card 2/% nuclear semitransparency, 4) The influence of the Coulomb 
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(Kulon) nuclear field, 5) The Huyghens principle, 6) Diffraction 
emission of photons by pions (perturbation theory), 7) Emission 
of photons in dependence on the absorption of pions by nuclei 
or nucleons, 8) Diffraction production of pion pairs, 9) 
Diffraction emission of Photons by particles with the spin = 
1/2, formation of nucleon pairs, 10) Stopping emission of 
photons by partioles with the spin = 1/2, 11)Diffraction 
Phenomena in the scattering of fast neutrons at nuclei, 

12} The elastic scattering cross section of the diffraction 
disintegration of deuterons. The stripping cross section at 
high energies. There are 5 figures and 28 references, 20 

of which are Soviet. ; 
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AUTHORS : Akhiyezer, A,I Lyubarskily, G.Ya., Polovin, R.V. 
TITLE: On the theory of plain and shock magnetohydrodynamical waves 


PERIODICAL: Referativnyy zhurnal .Meknanika, no. 8, 1961, 3-4, abstract 8B17 
("Tr, 2-¥ Mezhdunar. konferentsii po mirn, {spol' zovaniyu atomn. 
energii, 1958, T.2. yadern. fiz.’, Moscow, Atomizdat,, 1959, 213-220) 


TEXT s The authors point at the existence of plane non-stationary plain 

magnetohydrodynamical waves, each of which propagates in an immovable gas with : 
one of the velocities of small disturbance propagation. Tt is shown that phase / 
velocity within the wave increases with increasing density, if the following sg 


relation is fulfilled: 
eae! > 0 
ope &)s 


where p is pressure, f is density, 5 is entropy. The interaction of magnetohy- 
arodynamical shock waves with plane waves of small disturbances is considered. 
It is concluded that the necessary condition for the stability of a wave is as 
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follows: velocities of gas behind the wave and before it should be such that 
the number of small disturbances of various types diverging from the wave to 
both sides should be equal to six, By analyzing the shock adiabatic curve, it 
is established in magnetic hydrodynamics that in media in which relations 


(2- 2) 72) 7% 


are fulfilled, shock’: waves accompanied by entropy growth are compression waves, 
It is concluded from the equation which relates the magnitude behind the shock 
wave to. that before it, that magnetic field in the wave varies depending on the 
relation between densities and velccities. 


A, Kulikovskiy 


[Abstracter's note: Complete translation] 
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»Akniyezer, Aleksandr Tl'ich and Viadimir Bo 
amika (Quantum Electrodynamics ) oa ed., Fev. 
10,000 


‘ —- Kvantovaya elektrodin 
656 p. Errata slip inserted. 


. Moscow, Fizgmatgiz, 1959- 
copies printed. 

N. A. Tumarkina. 

ed physics 


gs intended for students in advan 
tific researchers in this field. 


ok which first appeared 
in 1953. Most of the chapters have been rewritten and much new 

material has been included. 4nes in detail the pasic 
theorles of quantum electrodynamics; 4, e., the general theory of 
wave fields, the theory of Green's functions, andthe theory of a 
soattering (S-) matrix. Radiation, internal conversion of gamma 

rays, the pehavior of electrons in an external field, the Compton 


Ed.: Ye. Ye. Zhapotinskly ; Tech. Ed.t 


PURPOSE: This pook 1 
courses, Aspirants, and scien 


COVERAGE: This is the se 
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effect, brehmsstrahlung, the creation and annihilation of electrorr 
position pairs, the equivalent photon method, radiative corrections 
to atomic level and scattering, scattering of light by light and 
polarized particle processes are reviewed. The present intense 
interest in these subjects is attributed by the authors to the 
discovery of the nonconservetion of parity. The various sections 
contain numerous computations, illustrated applications of .. 
general methods, and finai results in the form of formulas and 
curves which may be used both in theoretical and experimental 
applications. As to the principal problems of quantum electro- 
dynamics, the theory of renormalizations underwent the greatest 
revision. While the authors do not profess complete mathematical 
strictness, they attempt to set forth the concept of renormali- 
zations from one simple physical point of view, avoiding pre- 
scribed methods for removing divergences and utilizing the general 
properties of quantum mechanics systems to the full. ‘In relation 
to this, some changes have been made in the organization of the 
book: the investigation of the S matrix in light of the theory 

of radiative corrections is treated in a separate chapter 
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(Chapter VIL); the study of dynamic processes in the first, not 
zero, approximation, not related to the removal of divergences 

and renormalizations, 4s given in Chapters Vv and VI; and higher 
approximations, in Chapter VIII. The number of electrodynamic 
phenomena covered has been 4noreased, and in particular the 

theory of polarized particle processes, the method of "sighting" 
("target", "simea" or Ngefinite-purpose") parameters, and other 
concepts have been 4ntroduced. ‘The book aims on one hand to 

give a clear physical. picture of principles and results of quantum 
electrodynamics and, on the other, to give, the reader an oppor-~ 
tunity to master the method and technique of appropriate compu~ 
‘Hetten, The authors thank V. Aleksin, V. Bar'yakhtar, V. 
Boldyshev, D. Volkov, 8. Peletminskiy, R. Polovin,and P. Fomin for 
assistance in preparing the manuscript. References are includéd as 


footnotes. 


TABLE OF CONTENTS: 
Foreword to the Second Edition 
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TITLE: Simple waves in magnetic hydrodynamics 


PERIODICAL: Referativnyy zhurnal, Matematika, no. 8, 1961, 56, 
abstract 8B244.("Vopr- magnitn. gidrodinamiki i 
ainamiki plazmy" Riga, AN Latv SSR, 1959» 451-157) 


TEXT: The authors describe a method for finding out simple 
plane waves with a finite amplitude of oscillation in magnetic 
hydrodynamics. The basic system of equations of magnetic hydrodynamics 


is schematically represented in the unidimensional case in the form ao 
n- du, Qu, 

2. X,,,(¥) ay + Tix (u) gp 7 93 a eer ae (1) 

k=1 


where U, is the totality of the hydrodynamic parameters, Xx and Tk o- 
certain functions of Uys The authors interprete ell the functions wu, 
as functions of one of them: Uy ~ w.(u4(x)t))s substitute this into 
cara 1/2 
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(1) and obtain a system of ordinary differential equations for the 
determination of u,+ y 


&, a U,.(a4> Unr sory ui) : qo 


The form of the functions U, is determined from the known solutions of 
the linearized system of equations (1). Simple plane waves with arbi- 
trary amplitude of oscillation are investigated. In the domain adjecent 
to the constant flow the authors prove the uniqueness of the plane 
wave solution of (1). 


[Abstracter's note: Conplete translation. | 


Card 2/2 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610005-8" 


"APPROVED FOR RELEASE 


CIA-RDP86-00513R000100610005-8 


06/05/2000 


JO @rcecerd our entgeo> seI87 


4 
*TOTUFGL seu s0qoees 


DYwoye Yoavoceas seu ayy JO PoTPITNG vyy sv [Tes ow LZ FaLeazTUA 
JETLIAL 20 faynowg sosetgg oy pus (USS VAUASUFENIH egy JO 
eesuezag yo Lanpesy aqy Jo S1Ay TeeaT eoyatyg) BES foqsuyenag yreu 
POP Sry TAETS INFFIOTT OTZ ParFeFa oOUDTOJUOD OUT JO waged 
eyorszed eyz -aatafyd erngesedsez-s0T Jo Platz e4s UF suoyie9 
~Jaweauy JO yuswdoTOssp TAZeseoINe STG JO oyods w.a4sdwy °F q 
@2UereZVOD 0g) Je PUS 3G FT veotafyd srnyerzedwey-aot JO Tests 
OGL UT F20m YOresses OTTIEHYOR UPIZHIDS JO quaewdoyeasp Jo ateye 
any uo peysolal a0aTeR “dR PUY Aomysag “d “A *FTTAUOwNTUOIFUT 
Sq tq sernzuseduey sot 48 s[wyee JO zeqcnu w UT caygésoe 
a2lod pos dazep GITSEMAOUN YZ A DUE ADGMPSIVVS™ “g UX *sorusey 
°O °E MMTPUTS TY °F ceezezonz3e yuesezstp Savy OiN3e oe 
WT aafozoey, usP0s94y TENA Pesons ‘AoIUTTT ‘go ge puse uvsoy -g *h 
Teaos weg LB CFO ons peseiceszzo Svzutesqo wo peysodar 620} 
sexoqur{o> pue acctoy °N “gx ‘sotiouvg - SE *G{UZeMUOU UZ 390530 
(xecweqysesg)} Jeenegsean 942 ST Gyde sveTONY OG, JO VOTIEZVeTIO 
OT Jo Stel WW TWIT es00T) & ry s> | FUpACB TEIN WS $@2ere Te 
omg ° Sosaz ow) UT BHPQse, eouBUORSS DyZeUFuMUsEd Jo SYTHE 
~ezr UsTIBAIeNQa Jo onodS epuURS “tT +z seangusedway soy 38 
SdprOeTOTP OTReUFeCIIIEZ UT _yUSUCE OF, eUFEN ONY JO Woyzuxezes 
Yar a Coorqxet Teg 


eqs, go suosiegndzessoaaeds fyya0 useter *g ‘s pue 
qu aot, euluwosze3 


et euemovagd oFzecTy vO persodes Ayuseqney "Na souevex "ye 
swarnyeredees sot 38 eLOTI® setloo-TaxXoTy puw Texosu JO £a3t36 
eTydevens ot UO Fazsodex stozsIOQNT {OD PUT fLyqeropver—T 78k 


*wOTZeutwwcssezTITE JO auST Esty eeauy osydwsvoucszned uo pesszodes 


ore ” y utes 
souvqatty “v "F Qces pew "osno OTezelr2000m OF7e 02203 
“Taee eg; so fdoryostue oy etree eqs pes e¥zyzeacy—xomny "WV bt” 


eeurny ss “T Spoon JO setduwe Dy,OUFUBOTIETTITO UT esti eules 
~Gisazy Fon egz CO persodes LTIGSSY=HAION’ SV Pets F308 


Pee yowzetes fue afreatemorcate JUTzZ BUTE TE 0qd OF L3tazIORP 
etoo ostreaes yo Lioeq2 eniowed oy; co pezsodex ae oT 
*Yerew sys JO OFeIH_LOINIINIZS ONd UGTA EMSS eangesednes & 

yg ‘ave 5 “T “PLOTS OFeures 
O92 UT eTIasiss0ucs pra2_joe sdoljosyuy Oruezstses OT posed 
~Hisesuy LT pwrsesssacze aoxegley *g HL ‘LyqeseLoagety °eL “a 
speresame tarag talo Tjs STVes 103 BPTeTs oypeuree Sucre 
uy woamousgd oti ecFeucuvs [es pazvstz soact £yyouvgursy ae” 
“er, Tues ewerydey Jo eanzesedney Ct denf pet{vo-ce eq 
3 eazyzadosd 0g) pezeF ty seant (ewatqosg qywoyatug 30 83N3 T3890) 
woTRars GAFAOTTTRTS WNIFIEST ONY JO JOZVTOVT TOD * wel-sog 
ewan “MRT TEY PIBttTsedns cou Poe prndstsedne aesareq Lrvp' 
oy JO BOTIERIOZ OY; JO 740778 ONS JO exods aoqyseg 
sent Teg Fuyyesos JO se zagozé 943 PezEITISeauy HLOZSTOQNT 
=qoo ety pus Fifaiergyvospoy “1 °F onepuvy ca °1 4a 106t BF 
@e poe see Yo yy Jo Lroeqs OT PUP warteny °% *a 4Q OF6L UT PO 
aTEsOdeTp TRA TITGs “Poeensstp azn mMmyTeY JO Avpprabzisedns ey 
JB swstqord ajtodes so setzee © UT *eguse sayzonpuooVIdus egy 
ws SVyaspoupu0o {wasegs; JO kdoszoesuw egy JO yuaUsIneves eqs Jv 
exode kypaetyavivi “4 il *ezozonpuoowsdne Qyys Yrs {es uesyzed 
axe vo peyzoder seyquesuwy “2s Uyxzeys "TnL “wso.aupyos 
aqy ries 


a3, 


zo ‘setysetord eqs 30 BOFIEPTIBeAUT OY; TO 
TE °1 'KOTOTTAGY °V “VY TPTwOg er0n suoTseoTuNBTOD pue B7s0des 
Pupsoryos ews 


ya ppospucoszdae 
ezea sotetyd erngeredee3-s0t JO sprets » “salty ye SyeacTpassg 


“FasL TAs “pusIupuey *AoK ,TVTT *aovsog sors erezotesye 
2 pepuerss ste 37 °OS61 ft Zeqveson 03 LZ z0G0300 WOIT TOTTIIS 
UF soetd 4003 waTQosd eFy, TO eoUeTeZU0D BOTUA-ITV WIS CVs 


(wcso) oo1-o6 64 ‘2 se $6661 “USSE ANWO TreepeRy ATTICA 


ANZvzedeay, UATASTU OATETS 
of weLyvesspetres) soyekyg erngureduez-s07 JO BUCTIMSTZseauy 


seoueyos TeoTaroyy em PUY TwaTekys Jo soyD0T f 7m I ‘sonTTLeT HTH 
09 /zr-2-65-06 /A0S 


. 


ope rere 


~ ype eae >" 


szOTESSEV 
sTwordorwaa 


Ly vt >< 


sBORSaY 
(o>vz 


CIA-RDP86-00513R000100610005-8" 


06/05/2000 


APPROVED FOR RELEASE 


"APP : 
. ROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610005-8 


-24(3) 

AUTEORS: Aenigener, be Tos Bartyensers Ve Ges s0v/56~-36-1 -29/52 
Peletminskiy, 5. ¥- 

TITLE: On the Theory of Relaxation Processes in Ferroelectrics at 


Low. Temperatures (K teorii relaksatsionnykh protsessov v 
ferrodielektrikakh pri nizkikh temperaturakh) 


PERIODICAL: Zhurnal eksperimental’ noy 4 teoreticheskoy fiziki, 1959 
Vol 36, Nr 1, pp. 216225 (ussR) 


ABSTRACT: The authors developed a theory. of the relaxation of the | 

magnetio moment of a ferrorelectris and showed that, because 

of the exchange interaction between the spin waves, above all 
the Bose distribution of the spin waves with the given 
nonequilibrium values of the square and the projection of the 
magnetic moment on to the axis of ths slightest magnetization 
occurs. The Hamiltonian ef interaction amorg spin waves and 
between spin waver and phonons can be represented in the form 
dant =, +H, +H, +H,» Here a, and Hy denote the Hamiltonians 


of exchange interaction and magnetic interaction respectively, 
a, ~ the energy of anisotropy: and do « that Hamiltonian which 


Card 1/3 desoribes the interaction between spin waves and phonons. When 
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determining He it is necessary to proceed from the expression 


for the exchange energy of the ferromagnetic: 


dt, = & OM) guy av, where M is the magnetic moment of the 
O*y 9% 4 

volume unit and ® is the exchang? jintegrai. In the following, 

the expressions sor Hr dba? and are written down. The 


authors then give the ‘formulas for the variation of the number 
of spin waves with the momentum k in the unit.of time, which 
are caused by the above-mentioned interactions. By using 
expressions for the collision operatcrs, it is possible to 
determine the mean probabilities of the various processes of 
interaction between spin waves and prononse Above alls the 
averages probabilities for spin wave - gpin wave scattering -- 
(due to exchange interaction) » or the splitting UP of a spin 
wave into two, and of ths fusion of two spin waves into one, 
are written down. The probabilities of the other processes 
card 2/3 are lower than those of the two lasz~nentionede An equation, 
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which is given, determines the quantity of heat transferred 
from the spin system to the lattice, and a further equation 
is the law for the conservation of energy. Also relaxation 
times are crlculated. The authors finally thank Academician 
L. D. Landau and M. I. Kaganov for their valuable suggestions. 
There are 5 references, 4 of which are Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-Technical Institute of the Academy of Sciences, 
Ukrainskaya SSR) 


SUBMITTED : July 5, 1958 
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AUTHORS : Akhiyezer, A. I., Pomeranchuk, I. Ya. 
PITLE: On the Interaction Between Conductivity Electrons in 


Ferromagnetics (0 vzaimodeysatvii mezhdu elektronami pro- 
vodimosti v ferromagnetikakh) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiiziki, 1959, 
Vol 36, Nr 3, pp 859-862 (USSR) 


ABSTRACT: Whereas in ordinary metals mutual attraction between electrons 
is a consequence of virtual phonon exchange and the matrix 
element describing interaction energy tends towards an in- 
finite limiting value if the phonon momentum tends towards 
zero, ferromagnetics show an additional attraction between 
electrons, and this attraction forms the object of a theoreti- 
cal investigation in this paper. Additional attraction is 
a consequence of a virtual emission and absorption of spin 
waves. As spin wave energy is proportional to the square of 
their momentum, and as the matrix elements of the emission and 
absorption of spif waves contain no additional factor that is 
proportional to the square root of spin wave energy, the matrix 
element describing the electron interaction energy which de- 

Card a pends on the exchange spin waves, is inversely proportional 
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to the square of the spin wave momentum. In the present paper 
the character of this effective interaction between electrons 
in dependence on spin wave exchange is investigated, where 
the energy operator of anrOT AOE LOH be osaest s-and d-electrons 
is written down in the form V(r) (r), where s denotes 
the spin of the s-electrons and re - te magnetic moment 
caused by the d-electrons. C is given as C = Aa / » where 

#. denotes the Bohr magneton, a - the lattice constant, and 
A°- an energy (A~ VOA ) depending on the Curie (Kyuri) tem- 
perature, For an energy of the conductivity eleotrons of the 
form &(3,¢) = €°(p)+20A (p = electron momentum, 6 = +1/2, 

the projection of the spin on to the z-axis, and €&°(p) = p 2 fom). 
an explicit formula is derived for the matrix element U f which 
describes the interaction energy. . its maximum uo eee 


= - at/2 . is obtained with U = n°/6, and for the total 
momentum of an electron pair it holds that 
Po? pe - ps = p1/24/u- There are 1 figure and 7 references, 
3 of which are Soviet. 
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AKHIYEZER, A.I. 
LT ata ’ 
{Introductory remarks to theoretical reports on 
magnetohydrodynamics] Vstupitel'nye zamechaniia k 
teoreticheskim dokladam po mee eee los ae aaa 
'k Figikotekhn, in-t AN USSR, . Pe 
Pee (MIRA 17:1) 


(Magnetohydrodynamics) (Plasma (Ionized gases) ) 
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(Evolutional discontinuities in magnetoliydrodynamice | Evo- 
‘iutsionnye razryvy v magnitnoi gidrodinamike. Khar'kov, 
Fiziko-tekhn. in-t AN USSR, 1960. 824 p. MIRA 17:3) 
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; 8/181/60/002/010/014/051 
G00 (1493, 114Y 138) B019/B056 
AUTHORS :. Akhiyezer, A. L and Bar'yakhtar, V. G. 
; inne 
TITLE: -. Theory of the Heat conductivity Ibe Ferrodielectrics at 


Low Temperatures 
PERIODICAL: Pizika tverdogo tela, 1960, Vol. 2, No. 10, pp. 2446-2449 


TEXT; As shown in an earlier paper (Ref. 1), the spin waves. make a 
considerable contribution to the heat flow in ferrodielectrics at low 
temperatures. There, only one kind of interaction of Spin waves was, 
however, taken into account, namely the merging of two spin waves. into 
one, and the division of one spin wave into two. ‘Simultaneously with , 
this interaction, the "volume" scattering of spin waves by spin waves 
plays an essential part. In the present paper this kind of interaction 
is investigated and at the same time inaccuracies in previous papers are 
eliminated (Refs. 1,2). In this case, the authors proceed from the 
kinetic equations (1) for the determination of the change in the number 
of spin waves and phonons in the case of a small temperature gradient, 
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; {o} O7_90 
and obtain the solutions ny = np + np(ny + 1) Pp/t 
fC) ° ° 
Nyy 7 Ngzy + Nye (Nps + 1) @p/t 


np and NP, are equilibrium Bose functions. For the collision operators 


L oy) + FLY) = n?(n? + 1) (7,77) (3) is obtained. Here { is a 


small parameter, which gives the probability of transfer processes. 
Proceeding from (3), the operators for the collision of spin waves among m 
themselves, for the collision of phonons among themselves, and the 

collision of spin waves with phonons are investigated. From an 

investigation of the limiting cases, expressions are obtained for the 

heat conduction coefficient, from which it may be seen that for 

85 > 9a and T € 02/0, the main part in heat conduction is played by the 


spin waves, because c. Y ey,° If, however, OPT YOE/Oqs then the heat is 
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transferred by phonons, cy > O,: Here 8 is the Debye temperature, 9. 


the Curie temperature. o, and o, are the specific heats of the spin 


waves and the lattice respectively. There are 3 Soviet references, 


ASSOCIATION; Fiziko-tekhnioheskiy institut AN USSR Khar'kov (Institute 
of Physics and Technology of the AS UkrSSR, Khar'kov 


SUBMITTED: 


April 4, 1960 
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8/053/60/071 /004/001 /004 
56 ; 


BO004 /BO 
AUTHORS: _Akhiyezer Bei Tery Bar'yakhtar, Vo Gey Kaganov, Mo. I. 
TITLE: Spin Waves!in pccebuseueki oataaa Antiferromagnetics I 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 71, Now 4,5 
PP. 533 = 579 


TEXT; The present paper deals with the essential properties of the 
energy spectrum of a ferromagnetic near magnetic saturation. The follow- 
ing properties depend on this spectrum at low temperatures: The inter-— 
relation between the magnetization of the ferromagnetic and temperature 
as well as with the external magnetic field; the thermal properties of 
the ferromagnetic, the relaxation of the magnetic moment, and the beha-» 
vior of the ferromagnetic in electromagnetic alternating fields and in 
sound fields. In orystals, the deviation of the magnetic moment of an 
atom from the predominant direction does not remain localized on the 
atom, but it propagates asia wave, which is ozlled spin wave. In the 
present paper, the ferromagnetic theory is dealt with as follows from 
the viewpoint of the spin waves: I. Energy speotra, thermal and magnetic 
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properties of ferromagnetics and antiferromagnetics. 1) Spin waves in 
ferromagnetics. Definition of the microscopic theory of spin waves. 

2) The phenomenological theory of spin waves. (The spin wave is defined 
as an oscillation of the magnetic moment of the ferromagnetic). 3) Deri- 
vation of the quantum theory of spin waves by proceeding from the pheno~ 
menological Hamiltanian of the ferromagnetic. 4) The high-frequency 
properties of ferromagnetics and ferromagnetic resonance. Here, the 
natural oscillations of the magnetic moment are investigated in finite 
samples, whose dimensions are considerably smaller then the damping 
length. This condition does not apply to massive ferromagnetic metals 
because of the skin effeot, and therefore 5) deals with surface im- 
pedance. 6) Coupled magnetic and elastic waves and ferroacoustic re- 
sonance. In 7) the energy spectrum of antiferromagnetios is investigated 
by means of the phenomenological method. 8) Thermal and magnetic proper- 
ties of ferromagnetics. From the spinewave spectrum the magnetic moment 
of the ferromagnetic may be determined as a function of temperature and 
of the magnetic field, as well as the contribution made by the spin 
waves to the thermodynamic parameters of the ferromagnetic. In a similar 
manner, 9) deals with the thermal and magnetic properties of antiferroe 
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magnetics. In the next issue of this periodical, the last part of this 
work will be published; II. Interaction among spin waves and between 
spin waves and lattice vibrations. Relaxation processes and kinetic 
processes. The authors mention papers by Ya. I. Frenkel! and Yao Go 
Dorfman (Ref. 5), Ye. Lifshits (Ref. 8), L. Landau and Ye. Lifshits 
Ref. we a paper by the authors in collaboration with S. Peletminskiy 
eee 12), Ve Gurevich (Ref. 30), A. Borovik-Romanov (Refs. 39,40), 

I. Dayaloshinskiy (Ref. 41), Ye. Turov (Ref. 42), and N. Ne Bogolyubov 
and S$. V. Tyablikov (Ref. 15). There are 6 figures and 55 references: 
36 Soviet, 13 US, 3 Britieh, 2 Dutch, 3 French, and 3 German. 
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AUTHORS: Akhiyezer, Me i., Bar'yakhtar; V. G., Kaganov, M. I. 
TITLE: ~~. Spin aaverlin Forrosapnatioe land Ait Perromacnsetes © II 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 72, No. 1, ppe 3~32 


TEXT; This is the second part of an article published in "Uspekhi 
fizicheskikh nauk", 1960, Vol. 71, 533, and is devoted to the interac- 
tion of spin waves with one another and with lattice vibrations\and, 
furthermore, to the relaxation- and kinetic processes. 10 deals with 
the fusion and splitting of spin waves and their scattering on gpin 
waves. The authors restrict themselves to considering electretsVand, 
therefore, take into account, aside from the interaction of spin waves 
with one another, also their interaction with phonons (Ref. 1). The 
Hamiltonians of the interaction of spin waves are set up, the use of 
which is restricted to the temperature range below the Curie temperature. 
The probabilities of fusion and splitting, as well as the scattering of 
spin waves, are calculated, § 11 deals with the interaction of spin 
waves with lattice vibrations. The interaction of spin waves with one 
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another was found “o be stronger than their interaction with the lat~ 
tice. This allows the conclusion that the equilibrium in the spin wave 
system is more quickly brought about than the one between spin waves and 
lattice. For this reason, the temperatures of spin waves and lattice may 
differ. The temperature balance is discussed in § 12 together with the 
relaxation of the magnetic moment in electrets. The course of relaxation 
of the magnetic moment in electrets can be explained on the basis of the 
probabilities the authors established for the interaction processes. In 
§ 13, the authors deal with the dispersion of magnetic permeability of 

& ferromagnetic dielectric. The complicated character of relaxation 
established in the preceding. chapter influences the dependence of the 
electret susceptibility on frequency (Refs. 1,7). The case of a longi-~ 
tudinal magnetic alternating field polarized along the equilibrium mag- 
netic moment is examined, i.e., the longitudinal component of magnetic 
permeability is calculated. When frequencies are sufficiently high it 

is more expedient not to speak of a calculation of susceptibility, but 
rather of an absorption coefficient of the photon. This coefficient is 
determined as the difference of the probabilities cf all of the absorp~ 
tion and emission processes of the photon. A formula for determining the * 
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dependence of the photon absorption coefficient on frequency is given 
(13,20); it can be applied to all limiting cases. The last chapter of 

the present article (§ 14) deals with the thermal conductivity of elec- 
trets. It can be calculated from the spin wave interaction Hamiltonian 

and the spin wave phonon Hamiltonian, as well as the phonon ~ phonon 
interaction Hamiltonian. There are 10 Soviet references. Xx 
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‘AUTHORS + © Akhtyezer, A. ca Lyubarekiy, G. Ya., Polovin, Re Ve cue! “ 


“RITE:  Stabality: conditions of the electron distribution function in. e 
es ee Taig. Pyke the plasma: : dos * 8 ; a 


cranes Zhuxnel i apccinwakel dee: i teoreticheskoy findkd, Hs 405. 
: ena 3, 1961, 963-969 . 


“REXT: “The. authors: deen with the problem ‘of the stability of the Si eoteon bo 

distribution function toward plasma oscillations. The behavior of these | 
‘functions at t-r7o (t-time) is determined by special points of their. oe 
Laplace. transforms 9_ and f with respect to time (p = ary @ - complex. 


“ ppedllation frequenoy). In the free plasma 9, and f are connected by 
ot. (u) = (p+iku)~ ‘fg(u)+iken™| Ppf o(e)s | (1) where u is the projection of the! 
man electron vélocity on the wave véakor kf of) the initial function of. the | 


' . distribution of u, and g the initial jalas of f(u,t). The necessary and | 
‘ sufficient condition for the Ree of the distribution function F of) 


a Card 4 o 
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Stab ey sty. pondtr sons of... B1i13/B202 © 
‘is etree by the vanishing of: ‘the roots of 


ot) 5 -5 rn. 


“(e, » Plasma frequency) in the upper semiplane 8 ‘at an arbitrary. value | 
(Ie 0). The eriterion for the stability of the distribution function : 


a fe) has' the form — © su ce a pgp Aa ae 
- <0, foley) = 0, falas) > 0. ; ae + 


Um Uy 


‘ ‘from which it follows that a distribution function having only one seein ee 
ie stable. This stability. condition was observed by P. L. Auer (Ref .73 — 

‘Phys Rev.Lett.,1,411,1958). If the distribution function has two maxima, 
. the function will not be stable. A further condition is that any 
 :epherically symmetrical distribution function F allyl) which is nowhere © 


en OEE ee 


ee is ateble. Sine!" Pte) § Fale) de = 2a (V7 ut -E oF nore (A) 


od 


holds , where v,; is the velooity component of the electron which is. ae “he 
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lity conditions of... 0 | Bi 


perpendicular to k, f!(u) = ~2nuF (a iD) is. obtained, Hence G) takes on n the] 


“le aout) HU. du ex . os é ae hes Pa " 


“the stability condition pers to tie: ‘fuidttinent of the or tae 
- fa, () (Je u])au R00", If a(f) is the Fourier Sonponsnt, of: the 2 ae : ae 


t 
t 
4 
; 
boooras 
Hi 
{ 
T 
| 
! 
! 
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i 
punetion en(ay = £ e(f)e Pap it can be: Pepresented din form. 
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se ae SL | _  8/056/61/040/003/027/031 | 

Stability conditions of... ee B113/B202 a ‘ 
ns f£2the distribution function is stable. Here o(A) is an arbitrary con- mee | 
tinuous non-decreasing limited function. A certain stable distribution - - 
«-funotion corresponds to each of these functions, Representation (10) ‘was 
“obtained by A. I, Achizer, G. Ya. Lyubarskiy (Ref.3: Tr .fiz.otd.fiz.-mat. 
“f-ta KhGU,6,13). With a sufficient length of the Plasma wave and a 
i sufficiently strong magnetio field # the dispersion equation has the . 
~ following form: 1 __ Dieost 9 f fo (u)du . 

: . ane x “weg 44 © ; aor : 
patra a ee 
alas ; . Oy J ( XU — © + toy Ae rar are ) fotu) ae = o; 42) say 
“where 4 = [kcos@] and @ are the angles between K and ff and ey = eH/mo the 
“electronic gyrofrequency.. In the following, = oe 


Myo ; 
: 


pe fas Oates ee pera the hasta 
On (wa § (Feb Sen Sa) dum IBY ae ds 
gel? ‘ i j : o is : 7 : 


SH = |e |/ 4. a oe 
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